Phenobarbital induction and acetaminophen hepatotoxicity: resistance in the obese Zucker rodent.
The obese Zucker rodent appears to lack a significant induction response after phenobarbital pretreatment. Induction of the hepatic cytochrome P-450 system with phenobarbital is known to enhance acetaminophen hepatotoxicity. The purpose of this study was to evaluate the influence of phenobarbital enzyme induction on acetaminophen hepatotoxicity in the obese and lean Zucker rodent. A preliminary study was performed evaluating the pharmacokinetics of acetaminophen in both the obese and lean Zucker rats. Data were utilized to calculate appropriate loading doses of acetaminophen during the subsequent hepatotoxicity study. Phenobarbital enzyme-inducing regimens were administered p.o. to achieve similar steady-state phenobarbital plasma concentrations. Control rats received appropriate placebo solutions. Serum hepatic transaminase enzymes and histologic evidence of hepatocellular necrosis were utilized to evaluate hepatic damage after p.o. administration of 1300 mg of acetaminophen to both obese and lean Zucker rats. Obese Zucker control animals had approximately 2.5 times the total hepatic glutathione content compared to their lean control (164.9 +/- 43.2 vs. 65.3 +/- 18.4 mumol/whole liver). Obese Zucker animals receiving only acetaminophen showed a trend toward a reduced incidence of hepatocellular necrosis compared to similarly treated lean littermates. Obese Zucker rodents pretreated with phenobarbital had an even more pronounced resistance to acetaminophen-induced hepatocellular necrosis (P less than .01) when compared to similarly treated lean littermates. Thus, acetaminophen hepatotoxicity is reduced in the obese Zucker rat and pretreatment with phenobarbital offers further protection against hepatocellular damage. We suggest that the previously unrecognized increase in hepatic glutathione plays a major role in the resistance of the obese Zucker rat to acetaminophen hepatotoxicity.